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LIDAR DATA ANALYSIS FOR CANOPY CLOSURE AND FOREST AGE 
IN YELLOWWOOD STATE FOREST, INDIANA 




The Hardwood Ecosystem Experiment (HEE) is a 
long-term, landscape-level study in Morgan-
Monroe and Yellowwood State Forests in 
southern Indiana to understand ecosystem 
response to forest management. Vegetation data 
collected from the different silvicultural 
treatments are ideal for LiDAR data validation. 
Changes in forest composition 
and structure have important 
effects on wildlife habitat and 
carbon sequestration. Canopy 
closure is  one of the major 
forest-structure variables that 
can be measured on ground and 
in air. 
 
Airborne LiDAR  is a potentially 
cost-effective technology for 
providing spatially-explicit 
information on forest structure. 
Indiana’s Statewide LiDAR data, 
acquired in the springs of 2011-
2013, is produced at 1.5-meter 
average post spacing for all 92 
Indiana Counties covering more 
than 36 square miles. 
 
We used LiDAR data to quantify 
canopy closure based on tree 
height and its spatial variations. 
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Canopy surface can be derived 
from lidar data to get the tree 
heights. The soil characteristics for 
forest growth can be well 
presented by site index. With 
these two parameters, we can 
obtain the forest age information. 
To quantify forest height, the 
elevation of bare earth was 
subtracted at first. We then 
kept the local peak of the LiDAR 
return value as tree top to 
model canopy surface. 
Canopy Closure Map 
Forest Age Map 
Total Seeding Sapling Mid-aged Mature 
Min(m) 0 0 3 16 26 
Max(m) 41.3 3 16 26 41.3 
Mean(m) 24.5 0.6 11.5 22.6 29.9 
StdDev 8.48 0.51 3.55 2.61 2.71 
Area 
Percentage (%) 
100 6.6 6.0 32.3 55.1 
(Jennings et al. 1999) 
(Carmean et al. 1989) 
